The thyroid gland primarily secretes T4 (85%), which is converted to T3 by 5 -monodeiodination in the liver, kidney, and skeletal muscle. 3 The heart relies mainly on serum T3 because no significant myocyte intracellular deiodinase activity takes place, and it appears that T3, and not T4, is transported into the myocyte.
Effects of Thyroid Hormone on Cardiovascular Hemodynamics
Thyroid hormone mediates the expression of both structural and regulatory genes in the cardiac myocyte, 4 includes sarcoplasmic reticulum Ca2-ATPase and its inhibitor phospholamban (which regulate the uptake of calcium into the sarcoplasmic reticulum during diastole). 4 In the VSM cell, thyroid hormone mediated effects are due to both genomic (T3 is binding to TRs, which regulate transcription of specific cardiac genes) and nongenomic actions (direct modulation of membrane ion channels).
Hyperthyroidism
In hyperthyroidism, cardiac contractility is enhanced, and resting heart rate and 50% to 300% higher cardiac output than normal individuals 5 because of increasing blood volume and preload stimulated by T3 via synthesis of renin substrate in the liver. 6 The exercise intolerance occurs because inability to increase heart rate and ejection fraction or lower SVR and skeletal muscle weakness may be the predominant cause in long standing disease or elderly.
Sinus tachycardia is the most common rhythm disturbance which predisposes to atrial fibrillation because T3 increases systolic depolarization and diastolic repolarization, and decreases the action potential duration, the refractory period of the atrial myocardium, and the atrial/ventricular nodal refractory period. It appears that subclinical (mild) hyperthyroidism carries the same relative risk for atrial fibrillation as does overt disease. Rarely patients with hyperthyroidism develop chest pain and EKG changes suggestive of cardiac ischemia. 7 Severe hyperthyroidism leads to high-output HF in preexistent ischemic or hypertensive heart disease and even in patients without underlying heart disease.4Overt and SHyper have been associated with increased markers of thrombogenesis (fibrinogen and factor X levels).
Treatment of atrial fibrillation in the setting of hyperthyroidism can be obtained by oral beltablockers and role of anticoagulation of patients is controversial. 1
Hypothyroidism
In hypothyroidism, endothelial dysfunction and impaired VSM relaxation lead to increased SVR 8 leading to diastolic hypertension in 30% of patients, and thyroid hormone replacement therapy restores endothelial-derived vasorelaxation and blood pressure to normal in most. It also causes a prolongation of the QT interval that predisposes the patient to ventricular irritability and torsade Hyperlipidemia in hypothyroidism is due to a decrease in LDL receptors, resulting in reduced cholesterol clearance from the liver and decreased activity of cholesterol 7 a-hydroxylase, which is activated by TH, in breaking down cholesterol. LT4 repalcement is more effective in dyslipidemia in SCH when total cholesterol>240 than <240 mg/dl.
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